Mercury speciation in contaminated soil can be classified into water soluble, 58 elemental, exchangeable, strongly-bound, organic, sulfide and residual fractions. 59 Normally, elemental mercury comprises a small proportion of the total mercury in soil 60 whereas in mercury or gold mining regions and in chlor-alkali plant soil, elemental 61 mercury may account for a much larger part of the total mercury. In the Idrija mercury 62 mine region, Slovenia, HgS is the predominant mercury fraction, followed by Hg Soil beneath and adjacent to the Pavlodar Chemical Plant in Kazakhstan was also 66 contaminated by mercury, and ~88-98% of the total mercury can be present as 67 elemental mercury (Neculita et al., 2005 The elemental selenium in the medium or in the PVA suspensions was centrifuged at 160 10 12,000×g for 10 min and then the Se-free supernatant was added to the control. 15 selenium absorption peaks at 1.37 and 11.22 keV (Fig. 2e) indicated that the selenium particles formed were amorphous in nature (Fig. 2f) . TEM 259 showed that electron-dense particles were present inside the cells near the cytoplasmic 260 membrane after incubation with 1 mM selenite (Fig. 2g, h) The mixture of PVA-stabilized selenium nanoparticles had a red/orange colour and 273 remained stable on prolonged incubation. SEM and EDS spectra confirmed the 274 presence of elemental nano-Se 0 (Fig. 3) . However, the mercury speciation changed significantly, especially in the elemental 290 and residual fractions (Fig. 4) 
Speciation of Hg immobilized in soil
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According to the SEM-EDS of immobilization products (Fig. 5) , the atomic ratio of 
